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pencil of lines with its vertex at 0 is a special case of the conical surfaces just discussed and its line-element is therefore
ds2 = Gdffl + dr2. The formula for the curvature K reduces to
K--
V~G
By the third hypothesis, any one of these surfaces may be brought into correspondence with any other by means of a displacement by which a point at the distance r from 0 on the one surface corresponds to any point at the same distance r from 0 on the other surface. Hence the curvature J5Tis a function of r alone, that is
dr2
0; it follows
From this and the conditions governing G when r • that G is a function of r only.
The exact form of G is obtained by the following considerations : The equations of the geodesic lines in the new coordinates are
r<Pa. ^ ds*'
_,, da.dr .20'     •
as ds
= 0,
(»= 1, 2, 3)
<Pr
where
and
G' =
rfG
*w
Take now the geodesic surface a3 = 0, for which the line-element is
ds2 = G(da\ + d^ + dr2,
and apply the Calculus of Variations to determine the shortestate curves on the surface ; the other system is composed of the lines T = const., each of which is the locus of points equally distant from 0. If we refer to the general form of the line-element of a surface
